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Triangle Region
Consensus Building Meeting
July 23, 1999, 10:00 AM

MEETING SUMMARY
Distribution:
Name Agency Phone Fax Email
Mark Ahrendsen Durham - Trans. Manager 919-560-4366 mahrendsen @ci.durham.ncu
s
George Alexiou Parsons Brinckerhoff alexiou@pbworld.com
David Bonk Chapel Hill - Trans. PIng  919-968-2728 919-969-2014 dbonk@ci.durham.nc.us
John Brantley RDU International Airport  919-840-2100 919-840-0175
David Brown Chapel Hill - Traffic Eng ~ 919-968-2833
Debbie Collina ITRE/NCSU 919-515-8038 dcollins @interpath.com
Janet D'Ignazio NCDOT 919-733-2520 919-715-4088 jdignazio @dot.state.nc.us
Mike Kozok NCDOT 919-733-4713(x229) mkozak @doh.state.nc.us
Kim Fisher Cary - Public Works 919-469-4092
Calvin Genereaux Johnston County 919-989-5150
Mike Hailperin Raleigh - Transit . 919-831-6785 919-831-6821
Steve Mancuso Durham - Transit. 919-688-2611 smancuso @ci.durham.nc.us
Jon Nance NCDOT - Div. 5r 919-560-6851 919-560-3371 jnance @doh.dot.state.nc.us
Blake Norwood NCDOT - SWP 919-733-4705 norwood @ swp.dot.state.nc.us
Jim Ritchey TTA 919-485-7424 jritchey @ridetta.org
Jamie Snow NCDOT - Incident Mgmt.  919-560-3315 jsnow@ mail.dot.state.nc.us
Gordon Ziegler DMV ' 919-733-2426 gzeigler@mail.dot.state.nc.us

The ITS Strategic Deployment Plan consensus building meeting for the Triangle Region was
commenced at approximately 10:00 AM at the NCDOT Transportation Building in Raleigh, North
Carolina. Following is a summary of the proceedings of this meeting.

Wally Bowman welcomed the participants and gave a brief statement on the importance of ITS.
Fred Burchett, Ann Lorscheider, Mark Dunzov, Kenn Fink, and Roberto Canales gave a fifteen- |
minute presentation covering the following topics:

Purpose of the Meeting

ITS in the Triangle and Statewide

Overview of ITS from a National Perspective

Description of Strategic Plan Development and Deployment Process
Purpose and Use of the Strategic Plan

Proposed Deployment Plan Schedule
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ITS Strategic Deployment Plan

Triangle Region

Consensus Building Meeting
July 23, 1999, 10:00 AM
MEETING SUMMARY

Following the presentation, a package was handed out to participants which included reproductions
of the slides used in the presentation, a list of potential transportation stakeholders compiled from
databases created during other public input activities, a paper written by Dr. Christina Johnson and
Shelley Rowe of the FHWA discussing ITS titled “Intelligent Transportation Systems: The Role of
Architecture, ” and a brochure distributed by the United States Department of Transportation
entitled “Intelligent Transportation Systems — The Future of Transportation Starts Here”.

At this point, Fred Burchett repeated to the participants that the main purpose of the consensus
building meeting was to help identify transportation stakeholders and ITS champions in the region,
and to gather input from the attendees on the proposed process, and to solicit recommendations
for making the process more effective.

Fred Burchett then began a directed discussion of specific issues, some of which were contained in
the meeting invitation sent to participants prior to the meeting. The issues discussed were:

= Key ITS issues in the Region
= Comments on proposed process
= |dentification of stakeholders

Below is a summary of the key points raised during this discussion

= Key ITS issues

Staffing — Staffing of ITS was seen by many as a major concem. The plan should include
recommendations for staffing to ensure that the ITS projects deliver promised benefits.

= The benefits of ITS should be tied to the needs.

= The ITS America video should be distributed to help build support, the air quality video is a
good template.

= Specific examples of ITS applications should be provided to stakeholders to assist in the
decision making process.

= Benefits to air quality should be included in the analysis.

= Benefit to cost analysis on several example projects should be done early to provide a
basis for the impact of certain ITS technologies.

= Maintenance of the systems should be considered.

= Comments on proposed process
= Stakeholder meeting should happen on a regional basis.
= Provide “targeted” workshops with stakeholders.

= Potential Stakeholders

H:\PN\01103629\Regions\Triangle\minutes\trianmin.doc 3



ITS Strategic Deployment Plan

Triangle Region

Consensus Building Meeting
July 23, 1999, 10:00 AM
MEETING SUMMARY

Hospitals

School buses

Transit

Fire/Police/Emergency Services

Following, Mr. Burchett asked the participants to review the stakeholder lists distributed to them
and identify key people (or add key people if not on the list) that should be included in the process.

Please return your input to this list to Fred Burchett by August 20th. At this point Fred Burchett
thanked the participants for coming and adjourned the meeting at approximately 11:30 AM.

ACTION ITEM(S):

= Provide Stakeholder Names to Fred Burchett no later than 8/20/99.

H:\PN\01103629\Regions\Triangle\minutes\trianmin.doc 4



ITS Strategic Deployment Plan

Attending:
Name Agency
Wesley Parham City of Durham - DOT
Tim Saunders City of Durham - PCHC MPO
Kim McCarter City of Durham -DOT
Ann Lorscheider NCDOT - Traffic Ops
Cheryl Evans NCDOT - Traffic Ops.
Laura Slusher NCDOT - Traffic Ops.
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Kenn Fink Kimley-Horn & Associates
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919-560-4366
919-560-4366
919-250-4151
919-250-4151
919-250-4151
919-677-2075
919-677-2237

Fax

919-560-4561
919-560-4561
919-560-4561
919-250-4195
919-715-0955
919-715-0955
919-677-2050
919-677-2050
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Durham Planning Meeting
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MEETING SUMMARY

Email
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The ITS Strategic Deployment Plan Durham planning building meeting for the Triangle Region was
commenced at approximately 9:00 AM at the City of Durham Planning Department offices at City
Hall in Durham, North Carolina. Following is a summary of the proceedings of this meeting.

Mark Dunzo began the presentation by discussing the purpose of the meeting. Mr. Dunzo
discussed the purpose of the plan and the need for a Strategic Deployment Plan for the Region

and the State. Mr. Fink gave a brief overview of the process.

Mr. Dunzo then led a roundtable discussion of problems that the Durham area was facing, and
potential ITS projects which may be able applicable in Durham and the Triangle Region.

The following is a summary of the roundtable discussion.

PROBLEM AREAS

Duke Street

NC 98

15/501 bypass in Chapel Hill
NC 54

US 15 South in Chapel Hill
-85 through Durham
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ITS Strategic Deployment Plan

Triangle Region

Durham Planning Meeting
August 17, 1999, 9:00 AM
MEETING SUMMARY

POTENTIAL PROJECTS

Freeway management on 1-40 and I-85
Traffic Demand Management study for NC 54 and 1-40
Looking at HOV and HOT Lanes
Transit preemption/priority
Transit information system
Express bus lanes
Orange County transit is expanding and plans to add fixed route, ITS may provide coordination
between transit agencies
ITS applications for Chatham County transit
Traveler information at Park n ride locations
-15/501 @ 1-40
Ramp metering (west of Durham)
Smart-cards for transit fares
Traveler information
e Radio-HAR
e D.M.S. - better use
e Cell phone

Following the discussion, Mr. Dunzo indicated that Kimley-Hom would evaluate the problems and
projects, and provide example for the upcoming TCC meeting. The meeting was adjourned at
approximately 10:30.
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Mark Ahrendsen
George Alexiou
Frederick Allen
Amanda Armold
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Agency .
City of Durham — Transportation Manage

Parson Brinckerhoff, Quade & Douglas, Inc.
North Carolina Aggregates Association
Triangle Transit Authority

Wake County Economic Development
Parker, Poe, Adams & Bernstein, LLP
Carolina Asphalt Pavement Assoc.

City of Raleigh - Transportation Manager
City of Raleigh — City Manager

Dept. of Commerce - Div of Travel & Tourism

Town of Chapel Hill - Trans. Planning
NCDOT Division 5

NCDOT

Princeton High School

Johnston Co. Trans. Committee
Knightdale Chamber of Commerce
Kimley-Hom & Associates, Inc.
Durham Chamber of Commerce

BM _

NCDOT - Construction & Materials
Division of Motor Vehicles

Division of Motor Vehicles

ITRE - Transit Operations Group

NC Cable Telecommunications Assoc.
NCDOT

Princeton High School

City of Raleigh — Traffic Engineer
North Carolina Trucking Assoc. - President
NCDOT

NCDOT - Congestion Mgmt. Engineer
Kimley-Hom & Associates, Inc
NCDOT - Division 7

NC Congressman

NDOT

Office of Motor Carrier Safety

NCDOT

Division of Motor Vehicles

Parson Brinckerhoff, Quade & Douglas
Kimley-Homn & Associates, Inc
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Triangle Regional Summi
November 30, 1999, 12:30 PM
MEETING SUMMARY

Phone

919-560-4366
919-467-7272
919-782-7055
919-549-9999
919-664-7047

919-838-8004

919-890-3000
919-733-4171
919-968-2728
919-560-6851
919-733-8016

919-266-4603
919-677-2000
919-682-2133

919-715-5662
919-733-7872

704-639-7653
919-834-7113
919-250-4151

" 919-890-3430

919-834-0387
919-733-2520
919-250-4151
919-677-2000
336-334-3192
919-829-9122
919-250-4151
919-856-4378
919-733-4740
919-733-2403-
919-467-7272
919-677-2000
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Stan Foushee
Greg Fuller
Scott Gardner
Bob Geolas
Karen Gilmore
Anson Gock
Bob Godding
Kelly Goforth
Don Goins

Mark Gorman
Tom Gould
Derek Graham
Gail Grimes
James Hambright
Stephanie Harris
Ed Harrison
Roger Henderson
Marshall Henry
Elizabeth Honeycutt
Terry Hopkins
Joey Hopkins
Ron Hughes
Kelly Hutchinson
Vicki Hyman

Pat lvey
Thomas Janssen
Barry Jenkins
Bill Jennings
Horace Johnson
Michael Jones
David King

Mike Kozak
Charles Krautler
Scott Lane

Glen Lang

Erick Larson
John Long

Ann Lorscheider
Michael Loyselle
John Mallard
Chris McAdams
David McCoy

Town of Carrboro

NCDOT

Duke Power Co.

NCSU Centennial Campus
Chapel Hill - Carrboro Chamber of Comm.
NCSU

Town of Chapel Hill

Triangle Transit Authority
NCDOT

NORTEL

NCDOT Division 5

NCDPI Transportation Services
NCDOT

NCDOT

Kimley-Hom & Associates, Inc
Sierra Club — Durham

Wilbur Smith & Associates
NCDOT

NCDOT

NCDOT- Traffic Engineering
NCDOT Division 5

UNC Highway Safety Research Center
NCDOT

News & Observer

NCDOT Division 7

Triangle Transit Authority
Carolinas AGC

Traffic Patrol Broadcasting
Town of Hillsborough — Mayor

Dept. of Admin. — Board of Science & Tech.

NCDOT - Deputy Secretary
NCDOT - Public Transportation
Triangle Council of Governments
CAMPO

Town of Cary — Mayor

City of Durham — MPO TAC
Martin Marietta

NCDOT- Traffic Engineering
FHWA - NC Division Office
Central Carolina Bank

DMV Enforcement .

NCDOT - Secretary
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Triangle Regional Summil
November 30, 1999, 12:30 PM
MEETING SUMMARY

919-733-8021
919-968-2316
919-515-7036
919-967-7075
919-515-1605

919-485-7462
919-715-5662
919-992-5536
919-560-6851
919-715-1948
(919)733-7844
919-250-4151
919-677-2000
919-490-1566
919-755-0583

919-250-4151
919-250-4151
919-560-6851
919-962-7411
919-733-2210

336-334-3192

919-832-8200

- 919-715-0960
919-733-2520

919-831-6785

919-660-5865
919-783-4577
919-250-4151
919-856-4346
919-683-7694
919-818-0320
919-733-2520
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Ashley Memory
Jeff Merritt

Eric Michaux
Joe Milazzo
Mary Moser
Rick Murraa
Jon Nance
Sandy Ogburn
Pierre Owusa
Jim Parajon
John Pearce
Tim Philips

Carl Pickney
David Price
Ralph Price
Dale Privette
Chip Radford
Wil Ravenhorst
Ellen Reckhow
James Ritchey, Jr.
John Roberson
Paul Roberts
Doug Robertson
Don Rohrbaugh
Tammy Royster
Len Sanderson
Ruth Sappie

Juanita Shearer-Swink
Michael Shiflett
Hope Simms
Jamie Snow
John Tallmadge
Helen Tart

Max Tate

Allen Taylor
Nick Tennyson
Dan Thomas
Jeff Tsai

Brian Van Homn
E. D. Walker
Louie Walters

NCDOT - Public Info. Office

Raleigh Chamber of Commerce

NC Board of Transportation

ITRE

Cisco Systems

CAT

NCDOT Division 5

Triangle Transit Authority

Durham Area Transit Authority

Town of Cary - Principal Planner
Duke University — Architect

Office of Motor Carriers

NCDOT

NC Congressman

NC State Highway Patrol

Town of Cary - Traffic Engineer
Industrial Properties

Kimley-Horn & Associates, Inc
Durham County

Triangle Transit Authority

Triangle Transit Authority

NCDOT - Info. Systems Technologies
Highway Safety Research Center
Town of Garer — Mayor

Wilbur Smith & Associates

NCDOT - State Highway Administrator
NCDOT- Human Resources and
Intergovernmental Affairs

Triangle Transit Authority
InterNeighborhood Council (Durham)
Bob Etheridge’s staff

NCDOT Division 5

Triangle Transit Authority
Transportation Reform Is Possible (TRIP)
FHWA

Wake Co. Public School System

City of Durham — Mayor

NCDOT - Statewide Planning

ITRE

Bobbitt & Associates

NCDOT - Engineering Technology Systems
Gorman Bros.
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Triangle Regional Summit
November 30, 1999, 12:30 PM
MEETING SUMMARY

919-715-2395

919-596-8181
919-878-8080

919-406-1710
919-688-2611

(919)508-1809
919-789-8771
919-733-3861
919-462-3833
919-840-8000
919-677-2000
919-383-3883
919-558-9320
919-485-7464
(919)508-1751
919-962-7411
919-772-4688

919-733-7384
919-733-2520

~919-549-9999

919-560-6851
919-485-7421
919-833-0586
919-856-4354
919-850-1900
919-560-4333
919-733-4705

919-851-1980
919-4177
919-549-0787
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Teresa Watts
Rachel Willis
Teresa Wyatt
Brian Yamamoto

Smedes York

Triangle Regional Summit
November 30, 1999, 12:30 PM

MEETING SUMMARY
Dept of Comm. — Div. of Travel & Tourism 919-733-4171
Triangle Transit Authority
NCDOT - Chief's Office 919-715-5662
NCDOT - Project Development and Envr. 919-733-7844
Analysis
York Properties, Inc. 919-821-1350

The ITS Strategic Deployment Plan - Triangle Regional Summit commenced at approximately 12:30
PM at the Raleigh Convention Center in Raleigh, North Carolina. Following is a summary of the
proceedings of this meeting. |

12:30-1:30 PM

1:30-2:15

2:15-2:25

2:25-3:10

Guests were registered and given the opportunity to explore demonstrations that
were given on |TS technologies. Included was a slide presentation of web pages
showing real-time traffic information, a video demonstrating ITS applications, and a
demonstration of the CVISN (software for Commercial Vehicle Operations)
software. ‘

Mr. David King, Deputy Secretary of the North Carolina Department of
Transportation, provided a brief overview of project and anticipated outcomes as
well as a vision for ITS deployment in NC. He then introduced Mr. David McCoy,
Secretary of the North Carolina Department of Transportation. Secretary McCoy
began by welcoming everyone to the Triangle Regional Summit and gave special
recognition to Congressman Bob Etheridge who was also in attendance.
Secretary McCoy emphasized the importance of ITS to the department both now
and in the future. Secretary McCoy then introduced the honorable David Price,
Congressman to the US House of Representatives. Congressman Price
presented an overview of ITS from a national perspective and related some of his
experiences with ITS.

Mr. Eric C. Michaux, Member of the North Carolina Board of Transportation,
provided an introduction and background information on the project and the
Triangle Region.

Fred Burchett, Mark Dunzo and Kenn Fink presented an overview of ITS that
included specific technologies as well as their benefits.
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Triangle Regional Summit
November 30, 1999, 12:30 PM
MEETING SUMMARY

3:10-3:40 Mr. Joey Hopkins, the Division Operations Engineer of the North Carolina

Department of Transportation, and Mr. James Ritchey, general manager of the
Triangle Transit Authority, presented examples of ITS in the Triangle.

4:00-5:00 Breakout sessions were conducted with four groups, each one focusing on a

specific topic. Groups were asked to answer/discuss a series of questions on the
topics of Traffic/Incident Management, ITS for Transit, Traveler Information
Systems, and Commercial Vehicle Operations. Summaries from the breakout
groups are shown below.

BREAK-OUT GROUP FINDINGS

TRAFFIC MANAGEMENT and INCIDENT MANAGEMENT
If you could design the perfect way to get to work, what would it ook like?

Telecommuting — not sitting in traffic

1 signal at the entrance to my sub-division; no more signals until the parking lot at work
One vehicle from origin to destination; no change in mode

Bus has limited destinations vs. personal car goes anywhere

As a motorist, what are the biggest problems?

Congestion

Dangerous/aggressive drivers

Impatience

Uninformed/lost drivers

Lack of information about what a driver should do when unexpected event occurs; drivers

would be more patient if they had more information about an incident
¢ Information is not timely — find out too late about incident

What Conditions/Where Locations?
e Ramp merging
e Issues associated with the use of Ramp metering

Where to store cars to prevent queuing on to streets accessing freeway
How much of I-40 should be metered

Works best with parallel frontage roads

Issues associated with work zones

Provide notification further in advance

Could red/yellow/green status be provided in advance of work zones?
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Triangle Regional Summit
November 30, 1999, 12:30 PM
MEETING SUMMARY

Who would champion ITS?

e Coordinate at the state level with buy-in of local MPO’s

o  Without true cost/benefit analysis, MPO’s may not be ready — comparing to existing
infrastructure improvements
ITS is higher priority in urban regions
Show cases where ITS has been added to projects and gained improvements and capacity

How would Emergency Management benefit from ITS?

Having information to handle unexpected increases in traffic
Congestion slows down response times

Controlling signals along route

Evacuation Procedures

e Making I-40 all lanes westbound

o Where do you put traffic on other end?

How should ITS be funded?

¢ Rural areas may not want to support separate pot of money for ITS

Possible cost/benefit analysis of Triangle operations center and federal funds and test area
CMAQ funds - but still impact equity formula

s existing equity fair and correct?

Sell naming right to management center to fund

Based on what you've heard today, what areas of ITS should be given a high priority to implement
in the Triangle?

o Move beyond incident detection systems - increase IMAP vs. TMC

Actively manage traffic, ramps, speeds, gaps and photo enforcement

Corridors or area-wide

Real-time information about alternate routes to give motorists choices (Day-to-day)
Based on lack of funding, concentrate on corridors

Continue to investigate benefits

Impacts on alternate routes that are not monitored

Alternate routes are included in overall incident management program

Clearing incidents quicker

Providing information to different types of travelers — commuting vs. through traffic
Before deploying system, make sure adequate funds are available for operations and
maintenance
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Triangle Regional Summi
November 30, 1999, 12:30 PM
MEETING SUMMARY

Summary

Fresh, accurate information — Do whatever it takes

Deploying ITS will help with traffic erosion

Implement in select corridors for highest impact

Implement with combination of other projects - several solutions to problems
Implement technology that can be integrated and expandable

ITS FOR TRANSIT

Needs of Users?

More efficient

Van pool

Access to transit system for pedestrians

Tying two systems together (school & working parent)
Park and Ride

HOV lanes

Pick-up stations

More choices and options along with cost/benefit
Schedules

Safety

Service that intices riders

More frequency

Better level-of-service (attitude)

Better information systems by multiple providers

Responsibilities of Providers

e Point to point information for the rider
Implement an ITS system based on real time
Planning - size, economical, quality of service
Coordinating with signals

Cross-jurisdiction lines -user friendly

Responsibilities of Policy Makers

e Jurisdiction lines — 4 systems

e  Compromise politics

e Lack of resources — funds and commitment
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Triangle Regional Summit
November 30, 1999, 12:30 PM
MEETING SUMMARY

Land use/urban design
Signal preemption for buses

Summary

e Point to point

e Preemption for buses

e HOV/bypass lanes

o Single image for transit — teach the markets (media, advertisements, etc.)

e Web page links — from NCSmartlink to transit

o Touch screens — user friendly and low level technology

e Maintenance of resources

o Transit needs — communicate with employers about needs of employees; maintain working

relationships

TRAVELER INFORMATION SYSTEMS
Where do you get Traffic Information?

Commercial Radio -

Changeable message signs

DOT website — welcome centers used website for Floyd closing
Roadmaps

Word of mouth

Camera shots on web

*40 (live, personal information) sponsored by Traffic Patrol Broadcasting
Highway Advisory Radios (AM 680) ‘

What traffic information do we want?

GPS

In-vehicle information

Kiosks

TIMS by NCDOT - current road status website
Alternate route information

More highway advisory radios

Continuous loop traffic data radio broadcasts
Current, correct data

Good estimate of travel time

Time not distance

Traffic information clearinghouse - *N11
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ITS Strategic Deployment Plan

Triangle Regional Summil
November 30, 1999, 12:30 PM
MEETING SUMMARY

Kiosks/signs inside major employers
Fog alert systems

Parking availability information
Cameras on emergency vehicle/police
Stranded motorists — mayday systems
Truck restrictions — times and lanes

COMMERCIAL VEHICLE OPERATIONS (CVO)

Regional Problems

e Uneducated motorists

e Tumning radii issues (as relates to car operators)

e Permits and oversize vehicles

Perception of heavy vehicle drivers (That they are unsafe) — drivers are commonly at fault
NC is a trucking state and NCDOT’s a large customer

Need education (on both sides of issues)

Small percentage of bad truck drivers contribute to the negative perception of all truck drivers
Acceleration rates of cars vs. trucks

Lane widths sometimes too small for trucks and cars together

New technology in vehicles

Operational Concerns

e Crash numbers and severity

e 22,000 crashes involving trucks in 1998 (70 per day)

9 million trucks go through weigh stations each year

DMV focuses on trucker behavior , which most often leads to accidents
Over 10,000 teen drivers have been trained about “no zone” since 1990
Driver training (especially SUV's) — basic handling of vehicle

Truck lane restrictions

e HOV lanes

e Fueltaxissues

e Aggressive driving

What is the trucking industry’s focus on technology?

e Mom & Pop shops — will they be left out?

e Data sharing

e Communication between the industry and enforcement

H:\PN\01103629\Regions\Triangle\minutes\11-30MIN.doc 9



ITS Strategic Deployment Plan

Triangle Regional Summi
November 30, 1999, 12:30 PM
MEETING SUMMARY

In the future, information and data via internet and computer system

Application of technology (dump truck industry)

Voluntary truck weight (no overweight trucks)

Safe operations - tarping trucks (avoid spillage)

Education of motoring public as to the operation of heavy vehicles

Acceleration lanes on roadways help minimize conflicts between motorists and truckers
Enforcement and industry as partners

Technology
[ ]

Enforcement officers with laptops and 800MHz

e Get instant background information, etc.

o Need to know information on load (ex. Hazardous waste)
e Information sharing on our of service vehicles

Weigh-in motion

Collision avoidance systems

Per-clearance systems

GPS for industry and customer information

Truck status information

Qualcomm technology

Electronic log books

Perishable loads and relationship with traffic information to avoid congestion

Summary

Information to DMV on trucks

Information to truckers about traffic conditions
Pre-clearance technology

Safety issues and work zones

Truck lane restrictions, etc.

5:00-5:30 A summary of each of the breakout group’s findings was presented to the entire

group. Ms. Juanita D. Shearer-Swink, a Member of the North Carolina Board of
Transportation, provided the concluding remarks to the day’s events.

5:30-6:30 A reception and additional one-on-one conversations followed the summit.
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ITS Strategic Deployment Plan

Triangle Regional Summit
November 30, 1999, 12:30 PM
MEETING SUMMARY

ACTION ITEM(S):

The first Regional Team Meetings for the Triangle Region will be held on Thursday, January 27,
2000 at the Triangle J Council of Governments office in Durham from 9:00 to 12:00. The purpose
of this meeting will be to discuss and refine potential projects that have been developed as a result
of your input. Your participation is warmly welcomed and essential in order for this to be a true
regional plan for integrated system deployment. A mailing providing more information on the
meeting will be coming soon.

In the interim, we would like your input on these minutes, as well as your input on the Summit in
general. We will be holding several more summits across the state and would like to know your
opinions of what was good, and what could be improved. To that end, we have enclosed a small
survey sheet, along with a postage paid return envelope. This form also asks for your input about
potential projects that should be included in the plan. Please take the time to fill out this form and
send it back, as it will help to guide both the project and the deployment plan in the Triangle
Region. '

Please direct any further comments or suggestions you have for these minutes
or Summit to Kenn Fink via email at ITS-TRIANGLE@KIMLEY-
HORN.COM or by phone at (919) 677-2237.
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National ITS Architecture Compliance

The Statewide ITS Architecture and Strategic ITS Deployment Plan development process are
both intended to be planning tools. The Strategic ITS Deployment Plan is a planning document
which draws inputs from potential ITS customers throughout the State and Region. These inputs
are logged and documented, then ranked to provide a snapshot of the perceived ITS needs for
the next 20 years. Based on this documentation, the benefits of each project or improvement can
be identified and, in turn, added to regional Transportation Improvement Plans (TIP) and the
North Carolina Statewide Transportation Improvement Plan (STIP).

The development of the Statewide ITS Architecture is intended to guide the implementation
process by providing a structure around which to design. ITS elements and concepts are
generically named to permit a wide variety of design options, changes in technology, or
institutional changes that occur over time. The intent is to provide freedom to designers and
implementers by providing a stable structure for interconnection while providing flexibility to meet
the unique needs of specific users.

The National ITS Architecture is divided into three levels: logical, physical and technical. The
logical architecture provides a functional view of a system that assists in organizing complex
entities and relationships by identifying system functions and information flows. The logical
architecture guides development and deployment through functional requirements that are
independent of institutions and technology. The logical architecture does not identify how each
ITS function is to be implemented.

The physical architecture is the physical representation of how a system should provide the
desired functionality. The physical architecture defines the information and data flows between
elements and the communication requirements needed to make the system function. The data
flow definitions within the physical architecture require standards to provide functionality between
systems, which is the basis of the ITS standards development process.

The technical architecture is the formal design and implementation process. The technical
architecture defines the implementation of the physical architecture. The technical architecture is
the formal design and implementation that defines system hardware and software functionality,
their interaction, and the deployment of a system that processes and distributes the gathered
data.

The three levels of the National ITS Architecture work together to refine the ITS needs from the
planning stage down to a specific hardware deployment. For example, the logical and physical
architecture may identify the need for shared traffic information. The physical architecture would
define traffic information as traffic data from detectors and video from CCTV cameras.

- The purpose of this document is to develop a logical architecture for ITS deployments in the State
of North Carolina. The physical architecture is part of this document, but only in describing the
interaction between elements, centers, etc. The appendices document the physical architecture
through the data flow diagrams and other visual methods.

This document provides the logical and physical architectures as required by FHWA and used in
the long-term ITS deployment throughout the state. The details in the development of the
technical architecture are left up to each entity and their designers and implementers. The logical
and physical architecture layers are a tool that is to be used by the designers and implementers
to ensure that data and information is shared between systems. By approaching the ITS
Architecture deployment from the logical and physical levels, this document will serve as a
roadmap for ITS deployments throughout the State of North Carolina for years to come without
locking the State into specific technologies that may change over time.



Off-Model Air Quality Analysis:
A Compendium of Practice

Federal Highway Administration
Southern Resource Center
August 1999



Introduction

Air Quality analysis methodologies have become more refined over the years to fill the need in the
transportation community to satisfy various requirements including Transportation Conformity and
Congestion Mitigation and Air Quality Program project justification. Off-Model methods continue to be
developed and refined to allow for analysis of innovative, as well as some common, projects to account for
reductions in vehicular emissions. The most typical analysis is associated with Vehicle Miles of Travel
(VMT) reductions, but reductions in emissions can also occur due to decreases in vehicular delay.

This is an observation in techniques which have been used in the South to provide for the evaluation of
possible emission reductions. For the purpose of this compendium, Off-Model methodologies are analyses
performed without the specific use of a Travel Demand Model. As previously stated, these analyses can be
used for either of two primary purposes. These two purposes are Transportation Conformity Analyses and
Congestion Mitigation and Air Quality (CMAQ) Improvement Program project justifications. The later of
these two is probably the most crucial given the need for project justification as a funding mechanism,;
however, with the increasing difficulties in showing an offset of VMT growth in most areas, any reduction
will only provide a benefit to the Conformity Process.

This compendium offers a look into several methodologies utilized in Federal Highway Administration’
Southern Resource Center geographic area and may be duplicated and disseminated at will. These
methodologies are not all encompassing but should offer valuable insight into Off-Model practice. Updates
of this compendium will occur and include any needed changes in the reference section.

If you have any questions or comments please address them to:

Andrew Edwards, Air Quality Specialist
Federal Highway Administration
Southern Resource Center

61 Forsyth St., Suite 17T26

Atlanta, GA 30303-3104

(404) 562-3673
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Intersection Improvements

1. General Analysis

This analysis incorporates a conservative approach to intersection improvements. It can be used for grade
separation and signal timing. The conservative approach is only analyzing Volatile Organic Compound
(VOC) reductions; however, NO, may be analyzed in a similar fashion.

The analysis is as follows:

a) Calculate the existing VOC emissions.
VOCs = EFg * VOL zpp* DIST spp

where,

VOC; = Emissions before improvement, grams

EFp = Emission factor (grams per mile) based on assumed speed before improvement
VOL,pp = Peak period approach volume '

DIST ,pp = Approach distance in miles

b) Determine the average speed after the improvement.

¢) Calculate the VOC emissions after the improvement.
VOC, = EF, * VOLpp * DIST 4pp

where,
VOC, = Emissions after improvement, grams
EF, = Emission factor (grams per mile) based on average speed after improvement

d) Calculate daily VOC emission reductions.
VOCg = (VOCy - VOC,)

where,
VOC; = VOC emission reductions, grams/day



2. Traffic Signal Computer Upgradé

The analysis of this project was for the upgrade of computer equipment and software, cabinets and
controllers, and replacement of the Communications Plant. The justification was based on an increase in
the reliability of the traffic control device synchronization in the metropolitan area. This would decrease
delays and reduce vehicle idle emissions. The analysis for this project was performed as follows:

a) 3-4 minutes per vehicle per direction on a major arterial with an average vehicle rate of 38,000 vehicles
or 2533 hours per day was assumed to be the savings by having the more reliable system. These are the
savings for a single computer section.

b) There were 60 computer sections amounting to a savings in idle time of 152,000 hours of vehicle delay
per day.

c¢) Emission rates were established by Hillsborough County using Mobile 5a. The rates were as follows:
CO =0.32018 kg/vehicle hour

VOC = 0.0227 kg/vehicle hour

NO, = 0.00988 kg/vehicle hour

d) To be conservative, especially with the negative benefits which would occur for NOx with an increase
in speed, emission benefits were assumed to occur only during the AM and PM peak periods (4 hours
total).

e) The benefits were then calculated.
CO = (0.32018 kg/vehicle hour)(152,000 veh hrs/day)(4 pk hrs/24 hrs) = 8,111 kg/day (8.922 tons/day)

VOC = (0.0227 kg/vehicle hour)(152,000 veh hrs/day)(4 pk hrs/24 hrs) = 575 kg/day (0.632 tons/day)

NO, = (0.00988 kg/vehicle hour)(152,000 veh hrs/day)(4 pk hrs/24 hrs) = 250 kg/day (0.275 tons/day)

Note: Delay reductions can be obtained through most intersection analysis software.



High Occupancy Vehicle (HOV) Lanes

1. General Analysis

Similar to the general intersection analysis, the HOV lane analysis is again conservative with only VOC
reductions accounted; however, NO, may be analyzed in a similar fashion. This analysis also assumes
that emission reductions are for the HOV lane only.

The analysis is performed as follows:

a) Calculate the existing VOC emissions.
VOC; = EFy * VOLg* DIST

where,

VOC; = Emissions before improvement, grams

EF; = Emission factor (grams per mile) based on assumed speed before improvement
VOL; = HOV Volume * Auto Occupancy of HOV / AO of Mixed Flow

DIST = HOV lane distance in miles

b) Determine the average speed after the improvement.

c¢) Calculate the VOC emissions after the improvement.
VOC, =EF, * VOL, * DIST

where,

VOC, = Emissions after improvement, grams

EF, = Emission factor (grams per mile) based on average speed after improvement
VOL, = HOV Volume after improvement

d) Calculate daily VOC emission reductions.
VOCg = (VOCyg - VOC,)

where,
VOCy = VOC emission reductions, grams/day -



Transit Improvements

1. General Analysis

The key to Transit Improvements is increased ridership. If transit ridership goes up then Vehicle Miles of
Travel (VMT) should be reduced proportionately. The approach to this analysis is trend, that is, the
analysis should call on previous expansions and their effect on ridership as input into the analysis. Since
this increased ridership actually decreases VMT, reductions are found for both VOCs and NQ.

The analysis is as follows:

a) Calculate the daily VMT reduction.
VMT = (Avg. Daily Ridership After - Avg. Daily Ridership Before) / Avg. Auto Occupancy * Avg. Trip

Length

b) Calculate the reduction in daily emissions.
Ep = EF, * VMT

where,

Ep, = Daily Emissions, grams/day -

EF, = Emission factor for pollutant x, grams/mile
VMT = vehicle mile/day



2. Express Bus Service for Broward County, Florida®

The analysis of this project was done to add new Express Bus Service in Broward County Florida. The
basis for the project was to provide a needed service to the general public and reduce Vehicle Miles of
Travel (VMT). The new transit service will operate during the moring (AM) and afternoon (PM) peaks.
The AM peak will consist of three one-way trips from southwest Broward County to Downtown Fort
Lauderdale with one return trip. The PM peak will consist of the reversal of the AM peak. Each peak is
considered for exactly two hours (6:00AM to 8:00AM and 4:00PM to 6:00PM). The analysis for the
project is as follows:

a) The Peak Hour Ridership was determined by running the FSUTMS model (Florida’ Travel Demand
Model). Both the AM and PM peak ridership were calculated by multiplying the peak hour ridership by
2.0 hours to yield Person Trips.

Peak Hour Ridership (from FSUTMS) = 54 Person Trips

AM Peak = 2.0 Hours * 54 = 108 Person Trips

PM Peak = 2.0 Hours * 54 = 108 Person Trips

Daily Person Trips = 108 + 108 =216 Person Trips

b) An estimate of auto trips is found by dividing the person trips by the average auto occupancy for Home
Based Work (HBW) trips.

216 Person Trips / 1.12 = 193 Auto Trips

¢) An estimate of VMT is then calculated by assuming the auto trips would have taken the same trip length
as the new service or 31.0 miles.
193 Auto Trips * 31.0 Miles/Trips = 5983 Daily VMT

d) The daily reduction in NQ, and VOC is found from MOBILE 5.0a using Light Duty Gas Vehicle
(LDGV) emission rates. The average speed is derived from the average auto travel speed along the
proposed transit route, which is 37.9 mph.

NO, emission reduction = 5983 VMT * 1.63 g/mile * kg / 1000 g = 9.75 kg/day

VOC emission reduction = 5983 VMT * 1.25 g/mile * kg / 1000 g = 7.48 kg/day

e) The increase in VMT due to the express service is then found with the knowledge that there are four
trips per peak period, again, with a distance of 31.0 miles.
Daily Transit VMT Increase = 31.0 * 8 trips/day = 248 Daily VMT

f) The daily increase in NQ, and VOC is found from MOBILE 5.0a using Heavy Duty Diesel Vehicles
(HDDV) emission rates. The average speed is derived from the average bus speed along the proposed
route, which is 28.7 mph.

NO, emission increase =248 VMT * 1.8 g/mile * kg/1000g = 0.45. kg/day

VOC emission increase = 248 VMT * 11.68 g/mile * kg/1000g = 2.90 kg/day

g) The net reduction is then found.
NO, emission reduction = [9.75 - 2.90] kg/day = 6.85 kg/day
VOC emission reduction = [7.48 - 0.45] kg/day = 7.03 kg/day



3. Transit Centers'

Transit centers combine frequent bus service with park and ride (P&R) lots. The main benefit of these
facilities is to reduce VMT, thus allowing for a reduction in both ozone precursors. The analysis for these
facilities/projects is as follows:

a) The first step in the analysis is to estimate the number of autos removed by the new facility.
Autos Removed = Historical P&R Lot Utilization * Parking Spaces in Lot

b) Next, knowing the average peak hour speed and the average driving distance for the area emission
reductions can be found. Note: Distance is multiplied by 2 to account for round trip.

Auto Emission Reduction = Autos Removed * (Avg. Driving Distance * 2) *Peak Hour Speed Emission
Rate for LDGVs

c) Calculate the emissions from the increase in transit vehicles, utilizing known Avg. Driving Distance and
Avg. Peak Hour Speed.

Bus Emission Increase = # of Bus Increase * (Avg. Driving Distance * 2) *Peak Hour Speed Emission

Rate for HDDVs

d) The final calculation yields emission reductions in kg/day.
Daily Emission Reductions = (Auto Reductions - Bus Increase) * kg/1000g



10
4. Park and Ride Lots'

The P&R lot analysis is similar to the analysis of the transit center with the exception that increased bus
service is not added. The analysis is as follows:

a) The first step in the analysis is to estimate the number of autos removed by the new facility.
Autos Removed = Historical P&R Lot Utilization * Parking Spaces in Lot

b) Next, knowing the average peak hour speed and the average driving distance for the area the total
emission reductions can be found in, kg/day.

Auto Emission Reduction = Autos Removed * (Avg. Driving Distance * 2) *Peak Hour Speed Emission
Rate for LDGVs * kg/1000g

Note: Distance is multiplied by 2 to account for round trip.
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5. Alternative Fuel Buses*

Broward County, FL proposed to buy 4 alternative fuel (electric) transit buses to operate as circulators in
Downtown Ft. Lauderdale. The purpose of this analysis is to demonstrate that using electric buses instead
of the heavy-duty diesel buses will improve air quality.

Assumptions

Buses will operate weekdays between 7:30 am and 5:30 pm (10 hours)

30 minute (0.5 hour) headway between buses per route

Number of Daily Trips = Operation/Headway = 10 hours/0.5 hours = 20 Trips
Average bus running speed is 14.4 mph

Electric buses were assumed to produce zero emissions

MOBILE model was used to obtain HDDV emission rates

Round Trip distance is approximately 4.8 miles. '

oo N NONS!

Analysis

a) Estimate emissions due to operating 4 diesel buses.

Emissions = Number of Buses * Round Trip Length * Number of Daily Trips * Emission Factor
VOCs = 4 buses * 4.8 round trip miles * 20 trips/day * 0.0030 kg/mile = 1.15 kg/day

CO = 4 buses * 4.8 round trip miles * 20 trips/day * 0.0163 kg/mile = 6.26 kg/day

NOx = 4 buses * 4.8 round trip miles * 20 trips/day * 0.0149 kg/mile = 5.72 kg/day

b) The above values reflect the emissions that would be reduced by replacement of the diesel buses with
alternatively fueled buses thus showing an improvement in air quality.



6. Tampa Historic Electric Streetcar'

12

The proposed historic street car, when completed, provides intermodel connections for persons who arrive
at the Convention Center or one of the hotels from Tampa International Airport and who have taken a taxi
to downtown. To calculate emission benefits the following methodology was used.

a) Ridership projections were obtained from annual attendance figures estimated by the City of Tampa,
Ybor City, the Port Authority, the Tampa Bay Lightning, the Florida Aquarium, and the Tampa
Convention Center. Ridership figures were also based on the Mempbhis, TN streetcar project. The
Memphis project is given reference since the attractions along the system are more relative to that of the
Tampa/Ybor area. Based on the Memphis project a conservative 5% ridership at each of these venues was
used for calculations. To estimate the miles saved an assumption was made that half of the estimated 5%
ridership would ride the streetcar the 4.5 mile round trip between Ybor City and the Garrison Seaport
District and the other half would ride shorter 2 mile trips.

Yearly Projected Attendance 5% Ridership Assumption

Arena (Tampa Bay Lightning) 800,000 40,000
Aquarium 1,000,000 50,000
Crosstown-Ybor 1,320,000 66,000
Cruise Ships 300,000 15,000
Hogan Burke Theater 1,000,000 50,000
Hotels-Convention Center

Convention Center 112,000 5,600
Special Events 305,000 15,250
Hyatt Regency 201,000 10,050
Local Events

Guavaween 75,000 3,750
St. Patricks/Jose Riley 4,000 200
Gasparilla 100,000 5,000
Special Weekend 75,000 3,750

Total

264,600




b) Calculate VMT reductions.
132,300 passengers travel 2.0 miles round trip = 264,600
132,300 passengers travel 4.5 miles round trip = 595,350

Total = 859,950 miles/year = 2356 miles/day

¢) Calculate emission reductions achieved from the program.

Emission Reductions = VMT * Emission Factor

VOCs = 0.0014 kg/mile * 2356 mile/day = 3.3 kg/day
CO = 0.0114 kg/mile * 2356 mile/day = 27 kg/day
NOx = 0.002 kg/mile * 2356 mile/day = 5 kg/day

13
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7. Bus Bays on Oakland Park Boulevard®

Broward County proposed to build 5 transit bus-bays along Oakland Park Boulevard between Andrews
Avenue and Inverrary Boulevard. Currently there are three transit routes that provide s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>